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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 
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Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
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Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
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Don Stoner (W6TNS), CB, and the Lunch Box 


By David Kuraner, K2DK 
7764 Rockford Rd. 

Boynton Beach, Florida 33472 
k2dk@frontier.com 


With the sentence “I challenge anyone 
to finda pristine unmodified Heath lunch 
box” embedded in my January 2007 ER 
#212 article, an interesting development 
ensued. (The article featured an iteration 
of my original novice HB transmitter 
that needed 40 years to get working!) 
Photos were provided by Jerry Whitmore 
(KOHAW) of his pristine Heathkit Twoer 
that appeared in my subsequent article 
The Heathkit Lunch Boxes in the March 
2007 ER issue #214. Along with Jerry’s 
beautiful photos came an article from the 
long gone magazine publication of Radio 
e TV News. The cover page 
indicates that it was later 
known as Electronics World 
before disappearing into the 
dust bin of history. 

This was the March 1959 
issue. Our 11 meter band had 
just been reallocated and 
grumblings were still heard on 
the ham bands years later. The 
headline article on the front 
cover of this Hugo Gernsback 
publication was Build Your 
Own Citizens Band 
Transceiver. Clearly, rules 


Figure 1: Pierre Goral 
(KI7UA is shown on the left 
with Don Stoner (WG6TNS) 
on the right. This photo is 
from SGC’s history portion 
of their web site https:// 
www.sgcworld.com/ 
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regarding this new radio service were still 
being tweaked. The article was written 
by Don Stoner (W6TNS, SK), who later 
partnered with Pierre Goral (KI7UA, 
SK) to form SGC Inc. (Stoner Goral 
Communications) to manufacture 
amateur, CB and other products during 
1971 in Bellevue, Washington. Stoner, 
Goral, and Gernsback will be discussed 


later as each individual’s lives and 


accomplishments made huge 
contributions to our hobby and to 
electronics. aa 


What struck me as a coincidence was 
the close resemblance 4 the transceiver 
built by Don Stoner to what became the 
Heathkit “Lunch Boxes.” Years later it 
became clear that this may not have been 
a coincidence at all. Chuck Penson’s 
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By DONALD L. STONER 


The recent FCC decision to open the 11-meter band for 
Citizens Band operation makes it possible for anyone to 
own and operate a transmitting and receiving station. 
Here is complete construction information for simple 
low-power station that permits voice communications. 


VOLUME 


Overall view of the complete Citizens Band transceiver is shown in this photo. 


Build This Citizens Band Transceiver 


VG 
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TRANS.~REC. REC. 
SWITCH TUNING 


Figure 2: This is the opening banner from Don Stoner’s article in March 1959 


Radio & TV News. 


Heathkit books. give the time line for 
sales of Heathkit products. Chuck writes 
that the CB-1 Citizen Band transceiver 
kit first sold in June of 1959 with the 
amateur transceivers for 10, 6 and 2 
meters coming later. Heath was known 
for taking an existing product from 
another company and turning it into a 
kit to reduce costs by having the consumer 
assemble the device. Within months of 
its publication, it sure looks like they 
took Stoner’s transceiver idea and — 
well, you get the idea. 
Early Rules of the CB Service 

The third paragraph of the March 1959 
article goes on to say “The recent 11- 
meter ruling has changed everything.” 
He implies that type acceptance is not 
required! Then, he further implies that it 
is OK to work stations thousands. of 
miles away and you can easily do so 
running only 5 watts input. Of course, at 
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this time a license for the new radio 
service was required and the simple 
instructions to obtain it were included in 
the text. 

Don’s article goes on to show a simple 
dipole with quarter wave elements of 8 
feet 6 inches each. He continues stating 
that a permanent antenna installation 
cannot exceed 20 feet above any man- 
made structure or natural formation. Did 
he just imply that the man-made structure 
could be a one hundred foot tower? 

Now, the next rule mentioned was that 
the antenna feed line could not exceed 25 
feet. Leaving the tower out? Not really, if 
you remote control the device and place 
it within 25 feet of the antenna. In all 
fairness, the text goes on to say that this 
precludes placing the antenna high in the 
air or remotely operating it from the 
operator's position. However, this simply 
is not quite true and the remote 
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Complete schematic diagram of the transceiver. Note that V;, V,. and V, are used both on transmit and receive. 
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Figure 3: Don Stoner’s CB transceiver schematic from the March 1959 article. 


technology — surely 
existed in 1959. Of 
course, his transceiver 
would have to be highly 
modified to accomplish 
this, but it would not 
be impossible or overly 
expensive to 
accomplish. 

The text goes on to 
describe the original 22 
voice channels (he states 
22 and not 23) and 6 


remote control 
channels for model 
boats, cars and 


airplanes. Mention is 


: Fi 4: The Heathki = yd & beak nl 
made of the transmitter -2""~ ch a ge t HW-30 “Twoer” is commonly 


called the “Lunchbox.” (Photo Courtesy of Chuck Penson 


requirement to be ae tal (WA7ZZE), originally from the collection of Jerry O’ Reilly.) 
controlled within 


0.005% stability. The The Heath Lunch Box vs. the 
article ends with the Stoner CB Transceiver 
question “I wonder who will be the first Don's device employs a 5Y3 for high 


to issue a certificate for Worked All States voltage rectification. The Heathkits use a 
—Citizens Band (WASCB)?” I didn’t _ solid state doubler circuit, which reduces 
know whether to laugh or cry with that the cost of the power supply. After this, 
statement. the two become mirror images of each 

other, although in some cases different 
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Figure 5: Also from Chuck Penson is this interior view of the HW-30. 


tube types are use in the same stages. 
On the receiving end, both use an RF 
amplifier stage ahead of a super- 
regenerative detector. The detected audio 
is then amplified by half of a 12AX7 
triode feeding a 6AQ5 audio power 
amplifier. The 6AQ5 ends into a 
transformer feeding the speaker. Almost 
identical circuits are used for both the 
Heathkit and Stoner units. 
_ For transmitting comparisons, we will 
stay with the 10/11 meter versions. The 
Heathkit VHF units required more stages 
for frequency multiplication. A triode 
crystal oscillator used a third overtone 
crystal to drive a pentode power RF stage 
at 5 watts input. The Heath unit used a 
6CL6 for the final RF amplifier while the 
Stoner device used the pentode section of 
the 6AU8. The modulator used the other 
triode of the 12AX7 as a speech amplifier 
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feeding the 6AQ5/transformer 
combination configured as a Heising 
modulator in both designs. 

I have never seen the Stoner device or 
obtained information comparing its 
operation to a typical Heathkit Lunch 
Box. You know just by looking at these 
designs that they suffer the same operating 
design flaws. The receiver bandwidth is 
as wide as the proverbial barn door, and 
when enclosed in a cabinet, they are an 
absolute pain to change crystals and 
retune the transmitter fora new frequency 
(or CB channel). 

So now, after having presented the 
evidence, which unit came first, the 
chicken or the egg? Whoops, wrong 
question! Stoner or Heathkit, and did 
Heath really plagiarize the design? Many 
agree — yes, they sure did! 
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The Men and their Contributions _ 

Donald L. Stoner, the son of Lew 
Stoner (W8IMS), grew up in Flint, 
Michigan. He was instrumental in 
developing the Orbital Satellite Carrying 
Amateur Radio (OSCAR). OSCAR-1 
was launched December 12, 1961. He 
was a columnist for CQ magazine as 
VHF Editor, Novice Editor, andasurplus 
and semiconductor columnist. He 
authored The Sideband Handbook 
published by CQ in 1958. All of these 
interests led him to foster his ideas for an 
amateur radio space project published in 
the February 1961 issue of QST. 

Don continued developing, designs and 
writing within a few years of his death 
May 5, 1999. He brought to market a 
most unique 200 watt SSB transceiver, 
the model PRO 80-10. It employed 
microprocessor technology, phase lock 
loop (PLL) synthesizer, audio RF speech 
processor and built-in SWR meter. At 
the time, it was touted as the world’s 
most professional device when first 
marketed. 

In an announcement of his death, a 


story was included from a longtime friend, 
Merle Parten (K6DC). It seems that Don 
as a young boy was the first to “broadcast” 
a IV signal in his town of Flint. Don had 
built a TV camera and small transmitter 
and sent a test pattern to a friend next 
door without an antenna connected. The 
equipment was crude and Don did not 
realize the signal was getting out across 
town. The Flint Journal newspaper 
supposedly ran the headline “MYSTERY 
TV STATION ON THE AIR.” There 
were no TV stations operating in Flint at 
the time. The story concludes with an 
FCC inspector wanting to copy the circuit 
of Don’s equipment. 

Pierre Goral, the otherfounder of SGC, 
was a well-regarded) designer and 
entrepreneur of RF devices including 
amateur and commercial equipment. In 
1978 he purchased Don Stoner’s half 
interest in the company and continued to 
guide the company almost up to his death 
on February 12, 2004. His goal was to 
insure the company continued without 
him 


While little appears to be available 


MODEL PRO 80-10 


METER MIC GAIN 


AF GAIN | MODE 


Figure 6: The Stoner PRO 8-10 is a very rare transceiver because so few were 


produced. Here it’s shown with the equally rare matching up/down mic. (Photo 


courtesy of Abe Schwartz, WB2PQR) 
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about Pierre’s early years, I did learn that 
he was a Holocaust survivor. This 
information came from my good friend 
Bill Pasternak (WAGITF, SK), who for 
many years contributed to the Amateur 
Radio Newsline. A memorial scholarship 
award is in Bill’s name. 

Many long time amateurs and 
electronics professionals know the name 
Hugo Gernsback (August 6, 1884 to 
August 19, 1967) mostly from the 


multiple publications he was associated 


Hugo Gernsback. 
Electric Radio #374 


Figure 7: Inside, the 
Pro 80-10 shows 
typical layout and 
construction for its 


era. (Photo courtesy 
of Abe Schwartz, 
WB2PQR) 


with. He was an 
inventor with 80 
patents, a writer — 
mostly science fiction 
— and of course a 
publisher of books and 
magazines. Born in 
Luxembourg, he 
immigrated to the 
Unites States in 1904. Because of his 
early publications, he is often referred to 
as “The Father of SCI-FI.” Many authors 
writing for his books and magazines had 
some other non-complimentary words 
for him. They claimed his business 
practices were shady at best. The Hugo 
Awards in his honor are given like the 
Oscars in various categories for SCI-FI 
stories by the World Science Fiction 
Society. 

Hugo Gernsback championed amateur 
radio and early radio broadcasting mostly 
though his publications. Radio station 
WRNY started by his first publishing 
company in 1925 was often used for 
experiments to improve radio’s early 
technology. One of the first experiments 
to send pictures over the air was on 
WRNY in 1928. Crude disc scanning 
technology was employed and audio could 
not be sent while the images were being 
transmitted. 

Our connection here is that Gernsback 
after losing the radio station, started to 
publish the magazine Radio Craftin 1929. 
The magazine was published up until 
2003 with numerous name changes. 
Stoner authored for Gernsback 
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Figure 9: From SGC’s web site is Pierre 
Goral in 1984: Quoting, “SGC was 
formed as a partnership by Pierre Goral 
and Don Stoner in 1971 to develop a 
company that would apply a ‘leading 
edge technology’ to the production of 
high frequency communication 
equipment. ...Don was known for his 
many publications in the field of ham 
radio, and Pierre had become a leading 
expert in getting top performance out 
of HF systems. The company was 
incorporated as SGC, Inc. in January of 
1973, and was owned equally by Stoner 
and Goral until October 1978 when 
the entire Stoner interest was purchased 
by Goral.” 

Publications and the CB article appeared 
in Radio & TV News just prior to the 
name change to Electronics World. 
Electronics World merged with Popular 
Electronics in, 19/25; Getnspack 
Publications ended in December 2002 
with the last issue of January 2003 named 
Poptronics. So, can we say that the seeds 
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for the Heathkit “Lunch Box” were 
planted with Radio Craft in 1929? 
Going Down another “Rabbit Hole” 

My life-long friend Abe Schwartz 
(WB2PQR) is a great internet detective. 
Sure enough, more information was 
uncovered just as I thought this story was 
complete. 

When Don Stoner marketed the PRO 
80-10, it was with his wholly owned 
company Stoner Communications. The 
device is rare and did not sell well. An 
internet article suggested that Don was 
not overly pleased with events and the 
situation. He may have needed more 
funds to continue and apparently sold 
his design to another company. 

Remember Cubic Corporation? To 
refresh the memory, let’s bring in Herb 
S. Johnson and his company, Swan, and 
remember that Herb worked for Gonset 
and designed the only AM HF transceiver 
ever marketed, the Gonset G-76. Swan 
was sold to Cubic when Herb needed 
more capital to fund his business. You 
get just one guess as to who apparently 
bought the rights to the Stoner PRO 80- 
10 design. 

While the Stoner HF transceiver had a 
beautiful walnut wood cabinet, the 
ASTRO 150 and later the ASTRO 200 
marketed by Cubic used an all metal 
cabinet. They were basically the Stoner 
design simply repackaged and relabeled. 
Of cause these transceivers are not well 
known and obviously did not sell well. 
By this time, the Japanese transceivers 
were beginning to dominate the market 
and domestic manufactures simply could 
not compete. 

It is truly amazing how intertwined all 
these events and people are as research 
reveals the history and events of our hobby 
and the related technology. 


LR 
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On The Bench 


A Handy RF Signal Sampler 


By Joe Eide, KBOR 
2623 Clare St. 

Eau Claire, WI 54703 
jbeide@charter.net 


An RF signal sampler is a very handy 
tool to have in the ham shack. A low level 
signal, sampled from the transmitter’s 
output coax, can be used with a frequency 
counter, an oscilloscope or a spectrum 
analyzer. Connecting directly to the 
transmitter’s output could be a costly 
mistake. 


There are many ways to construct a 
good signal sampler. Using resistors and 
capacitors in a voltage divider, or toroid 
transformers, are two popular methods 
of achieving usable signal sampling. A 
third method is nothing more than an air 
gap to create a capacitive coupler. The 
need here was primarily for the 75/80 
meter band. 

I am fortunate to have a vintage South 
Bend lathe and Bridgeport milling 
machine. However, this project could be 
replicated on a drill press as well. 


Figure 1: This is the completed sampler; its construction is discussed in the text. An 
isolated RF sample is available at the BNC connector on top. 
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An aluminum bar 1" x 1" x 1.5" long: 


was used for the body. A 23/64" through 
hole was bored from end to end. Hex or 
round stock could be used if preferred. 
Aluminum was chosen, as it is light weight 
and machines well. 

Holes were drilled and threaded in the 
ends of the bar to accommodate UHF 
connectors. A common PL-258 female 
to female barrel was used on one end. A 
not so common PL-259 male to SO-239 
female connector was used on the other 
end. (A female to female could have been 
used on both ends, but might necessitate 
using a male-to-male adapter also. AUHF 
push-on quickie would also work for the 
male-to-female end.) The UHF threads 
require a 5/8" - 24 tap with a bottoming 
chamfer. The pilot hole for aluminum is 
37/64". An alternate method to the tap 
and pilot drill would be to drill a 5/8" 
hole and just secure the connectors with 
setscrews. 

Holes were drilled for 4-40 x 3/16" set 
screws. The pilot hole for 4-40 in 
aluminum is a #43 drill. 4 setscrews were 
used, 2 per side drilled in adjacent faces. 


They were located 5/32" back from the 
ends and centered on the bar. These act 


to lock the threads of the UHF 


connectors. | 

On one side and in the center of the 1" 
x 1" aluminum bar, an 11/32" pilot hole 
was drilled down into the core of the bar. 
It was then tapped for a 3/8-32 BNC 
bulkhead connector. This of course, is 
for the sampling port. Ai 5/$2.9%97 > 
copper rod was used as a center conductor 
between the UHF connectors. Rounding 
the ends of the rod helped insertion into 
the UHF connectors. 2 pieces of 5/32" 
heat shrink by 3/4" long were cut along 
with 1 piece of 3/16" heat shrink 3/4" 
long. Each piece was shrunk progressively 
on top of one another at the center of the - 
copper rod. That provided 3 layers of 
heat shrink rated at 600 volts each. That 
should prevent accidental over-voltage 
on the sample port. 

#20 silver plated hookup wire was used 
to make a larger end on the BNC 
connector. This is to increase the 
capacitance from the BNC terminal to 


the through rod. CAUTION! When 


Figure 2: The sampler is taken apart to show the component pieces. 
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Figure 3: Swept Response of the Sampler from 3.5 to 28 MHz. 


adjusting the BNC to through rod gap, 
maintain a safe gap! You will not be 
happy if your test gear sees the full 
transmitter output!! #20 wire was wound 
with a “Kwikette Tool” as presented in 
ER #357. The wire was wound onto its 
own diameter (like a flat spiral spring) to 
make a small pad. Then the coil was 
filled with solder to make a smooth 
surface. If a thicker pad is needed, 
additional rings of wire filled with solder 
will work. 

Once completed, the device was cleaned 
up and deburred before heading to the 
bench. Various methods can be used to 
determine insertion loss on the BNC 
signal sample port. A spectrum analyzer 


and tracking generator was used, but a 


signal generator and oscilloscope would 
work also. 

The device was swept from 1.8 MHz to 
30 MHz. There was about a 10 dB change 
in level from 1.8 to 30 MHz., with the 
lesser loss at the higher frequencies. 
Adjusting the BNC bulkhead connector 
rendered 40dB to 70dB down on my 80 
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meters target. The BNC was locked with 
it’s mounting nut. 

In conclusion, this should work as a 
compact and rugged RF tap. It should 
work well on HF with negligible through 
loss. It will be used primarily to monitor 
the AM modulation envelope and carrier 
frequency. 

I hope you found this article 
entertaining or helpful. 

Parts List 
¢ 1" x 1" Aluminum 6061 Bar Stock 

(McMaster Carr # 9008K14) 
¢ 5/32" Diameter Copper Rod 

(McMaster Carr # 8965K36) 
¢ PL-259 to SO-239 UHF Adapter 
¢ PL-258 UHF Barrel 
¢ BNC Bulkhead Jack 
° 4 ea. 4-40 x 3/16" Set Screws 

Tooling Used 
¢ 23/64" Drill Bit 
° 37/64" Drill Bit 
© 11/32" Drill Bit 
¢ 5/8" - 24 Bottoming Chamfer Tap 
¢ 3/8" - 32 General Purpose Tap 
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Finding a Mate for My Pine Board Transmitter 
(Or, how I improved selectivity in an SX-110 for new 


adventures in AM!) 


By Bill Steele, W2WJS 
Harrington Park, NJ 


sjwjsteele@verizon.net 


Last year Electric Radio published an 
article regarding my version of the “Pine 
Board Transmitter” in #361 for June 
2019. Bob Heil himself noticed that 
article and featured it on Ham Nation 
segment #417. I concluded the ER article 
with the thought that I would now seek a 
classic tube receiver to marry with it and 
assemble the pair into an AM nostalgia 
station to relive some of my early high 
school days in ham radio. This is intended 
less as a project-build article and more of 
a progress report regarding that quest. 

I was able to locate a Hallicrafters SX- 
110 at a local flea market and jumped in 
with both feet. There are better vintage 


tube receivers out there, but none were 
immediately available in my search and 
to a kid who was introduced to ham radio 
in the late 1950s, nothing says nostalgia 
quite like the name Hallicrafters. This 
should be fine on 75 m AM, for now. I 
performed all the usual cleaning and 
preliminary checks, and then fired it up 
on my Variac. It actually worked, and 
worked reasonably well. Then, after a 
line cord replacement, two dial cord 
replacements, 4 new tubes, 18 new 
capacitors, and much TLC, I was ready 
to try it on the air with my little 
transmitter. I also had an Ameritron ALS- 
1300 linear no longer being used in the 
primary station, so I adopted it to add 
10dB of output for this station. The 
“Pine Board” transmitter is on the lower 
right in figure 1. Wow, after literally 


Figure 1: This compact 75M AM station has an oscilloscope to monitor AM levels. 
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working around the world on 75 m SSB 
with my primary station, | found myself 
excited to work Floridaon 75 m AM with 
my modest little nostalgia station. 

Then, my competitive nature started 
showing through. This was starting to 
feel a little too much like my high school 
experiences. I couldn’t work, or even 
separate, everyone I heard. | started to 
miss some of the luxuries of modern 
equipment. I missed the accuracy of the 
frequency read out, so I built a marker 
generator to “spot” my crystals and 
accurately set the bandspread dial on the 
SX-110. I missed the DSP selectivity. 
Strong AM stations on 75 m were 
overlapping with others at my receiver, 
yet other stations were working each of 
them without difficulty. My receiver IF 
passband was simply too broad for an 
active band. I had to find a way to improve 
this condition next. 

I considered five options including the 
acquisition of: a Q multiplier, a MF 
military surplus receiver to use as asecond 
IF, a Hammarlund HC-10 for a second 


#526-8695-010, in 1997. Although 
Collins stopped producing them in 2015, 
new ones are actually still available. I was 
able to obtain one in a sealed Collins 
case, received exactly as the one | 
purchased directly from them in 1997. 
(Note 1) 

Having now solved the availability 
issue, I looked to the SX-110 schematic 
for the right place to insert it. There is a 
270 puf coupling capacitor between the 
output of the factory crystal filter (phasing 
control) and the grid of the first IF. And, 
fortuitously, there is actually 4 inches of 
physical space between those two points. 
Hallicrafters uses a shielded wire to make 
that connection. A four inch PCB with 
the required matching circuitry would go 
in there very well. The easiest approach 
would be to have the board circuitry 
replace the 270 pf coupling capacitor. 
See figure 2. 

The PCB electrical requirements are 
straightforward: an input impedance of 
1 Meg to look like the first IF grid, 
output to drive the first IP grid as the 


IF, a Collins mechanical filter, 
oranewreceiver. Availability, 
cost, expected performance, 
and physical space in this 
second station were factors in 
the decision, but I have used 
Collins filters successfully 
twice in past projects, and a 
Collins filter would go inside, 
present no added space 
requirement, and be very 
simple operationally. I 
decided to try an ' AM 
bandwidth 455 kHz 
mechanical ‘filter’ The 
encouraging result is actually 
what inspired this progress 
report. 


New PCB replaces 
this capacitor 


My last direct Collins 
purchase was an AM filter, 
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Figure 2: Replace C32 (270 uuf) in the SX-110 with 


a new circuit board, see the text. 
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Figure 3: Schematic of the New Filter Circuit Board 


crystal filter previously did, establish the proach.) Fred, at FAR Circuits, produced 


proper source and load impedances for the board from my artwork for me to drill 
the Collins filter, and provide enough — and populate. Mounting of the PCB is 
gain to compensate for the insertionloss. | ona piece of aluminum serving two pur- 
I developed a two transistor amplifier poses. It is both a shield and a convenient 


(FETs), one at input 
and one at output, with 
variable gain to serve 
the function. See the 
schematic in figure 3. 
I implemented it on a 
PCB 4 inches by 2.75 
inches, and mounted 
it over the 6H6 tube 
socket where it would 
not block any 
EINE ise calh Chen ce oR 1 
adjustments). “(The 
input of the board is 
directly adjacent to the 
output of the crystal 
filter, and the output 
of the board is over the 
erid of the first IF tube 
— perfect. 

T actually laid out the 
PCB manually and 
drew the artwork by 
hand. (I know, not a 
AUST. @ COMCULY),” Apr 


Figure 4: Board Mounted and Connected in the SX-110 
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mounting surface. 
The shield can be 
mounted to the ra- 
dio with standoff 
hardware. placed | | 
anywhere there is no | 
interference with 


Marker Generator 
setto: (KHz) | 


S-meter Readings with the Receiver set at 3880 kHz __ 
“WithoutNew | WithNew 

Filter Filter 

-2ede/s9_ | Storless 

5 dB/s9° Nothing M 


witing. The PCB | | asi 
can then be |} 3885 
mounted to the 3890 
shield at the best 
support and ground- 


ing points. See fig- 
ure 4. I disconnected only the one end of 
C32 from the phasing control and left it 
there. The input to the PCB comes from 
this point on the phasing control where 
C32 was removed. The output from the 
board drops to the IF amp grid (pin 4). 
Nothing else needs to be changed. The 
required 12 VDC is supplied from an 
external source through an RCA jack on 
the rear of the chassis (approximately 6 
The results were dramatic as can be 
seen from table 1, which presents the 5 
kHz interference level before and after 
the filter installation. No, it doesn’t make 
the SX-110 into a 75A-4, but for now, it 
does facilitate much more enjoyable 
listening on 75 meter AM. Local nets no 
longer block the reception of stations | 
wanted to hear. Nevertheless, as successful 
as this effort was, the right answer for 
most would have been to continue looking 
for a more meter * receiver. ae 


Table 1: Improvement in AM Selectivity at +5 kHz 


the significant improvements, mine is 
still essentially only an SX-110. Yet, lam 
having a great time returning to that 
“Amazing Modulation” mode even with 
such a modest station, and it’s great to 
hear the stories about the really awesome 
ones out there on 75 meter AM. 

To further enhance station operation 
here, I also added remote STBY/RECV 
switching to the SX-110, and a 2 VDC 
source to the Mic connector on the 
transmitter to support the microphone 
on my Telex headset. I wonder how close 
I can get toa WAS on 75M AM from NJ 
with only 50 watts of carrier and an SX- 
110? In keeping with the vintage theme, 
maybe I should try to acquire a tube 
linear first? Stay tuned! 

Note 1: http://stores.ebay.com/ 
Sinceresupply search: “Collins 
Mechanical Filter.” I selected the #526- 
8695-010, AOR# MEF-6.0 
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Table 2: Parts List for the New Circuit Board 
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A Versatile Transmitting Tube Tester 


By John Hurst, KU6X voltage storage capacitor. At first, I used 
Upland, CA a storage scope to capture this plate 
hurstjsj@gmail.com current pulse. I then added a simple 


peak-hold circuit, D1 and C3, to read 

This article describes a simple, low- the Ipp on a DVM*. This method of 

cost method for testing most amateur sampling is largely immune to switch 

radio power transmitting tubes.'I‘veused bounce issues. Note that the tube is biased 

this method for testing 4CX250s, off to —130 volts when the switch is 
4CX350s 8873, 4, 5, 3CX1500 (8877s), released. 


3-400/500s, 811As, 572Bs, 4-400s, The reading with my new tubes agreed 

8122s, and sweep tubes. The method very closely with the Eimac constant 

measures the peak plate current (Ipp)? current curves”. Used tubes always tested 

using a short, variable grid-voltage pulse’. lower than the new tube values. 

With this low duty testing, the unit can Final Design 

be many times smaller than a full-power The design includes variable supplies 

tester. for the plate, grid, and screen. One digital 
Prototype Design voltmeter is used to measure: (1) the 


Figure 1 shows the circuit used in my filament voltage, (2) the plate, (3) the 
first tests on 8877s and 3-500Zs.  screenand (4) the grid voltages. The fifth 
Capacitor Cl is charged to the test plate —_ position reads the Ipp. 
voltage and C2 is charged to the (variable) A simple timer was added (K1 and 
grid voltage. Momentary switch S1 associated components) to pulse the grid. 
discharges C2 into the tube’s grid. The —_ The pulse length is about 5 msec as set by 
peak plate current (Ipp) ismeasuredacross R31. Thisshort pulse reduces the recharge 
R1, in the negative side of the plate’s time for the three energy storage 


HV Power 
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| shown x 5 
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Figure 1: The Prototype Power Tube Tester Schematic 
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Figure 2: The final, complete schematic is discussed in the text. S4 is the “Test” 
switc 
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Figure 3: This is the original test setup with the prototype circuit. 


capacitors (C10-14, C15/16 and C18). 
The “test” switch S4 (mom-off-mom) 
triggers this timer in the “down” position. 
The “up” position discharges C17. 

Two small, inexpensive transformers 
power all the DC rectifiers. The plate 
voltage doubler- tripler rectifier is selected 
in five steps. With the transformers 
specified the plate voltage values are very 
close to 250, 500, 750, 1000 or 1500 
volts. 

The screen voltage is rectified by D6 
and is adjustable from zero to 400 volts 
through source follower Q1. Zener diodes 
provide line-voltage regulation for the 
screen and grid circuits. 

The voltage grid-drive capacitor C15/ 
C16 is charged by source follower, Q2. It 
has two ranges, -100 to +20 volts for low 
mu triodes, tetrodes and pentodes, and 
zero to +200 volts for hi-mu triodes® like 
3-500Z, 887X, etc. Some types will use 
both ranges. 

For filament tubes, the grid-voltage 
Cs, ang 'C1.6 are 


referenced to the center of the filament 


pulse capacitors 


voltage. This is necessary to prevent the 
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filament voltage from adding or 
subtracting from the nominal Vg. The 
needed “virtual” CT is provided by R12 
and R13. This is bypassed by the strap 
shown on the schematic for indirectly 
heated cathode tubes.’ 

The plate current is measured across 
sampling resistors (R10 and R11) placed 
in the negative end of the C10-14 string.® 
20 ohms is used to measure Ipp up to 
about 5 amps and 4 ohms (R10 and R11 
in parallel) for higher currents. This 
resistance is a trade off for: (1) minimizing 
plate voltage drop and (2) the need to 
overcome the volts drop across the peak- 
hold diode D9. Note that the measured 
Ipp does not include the grid or screen 
current. 

An NES51 neon lamp is mounted on 
the front panel as a reminder that there’s 
high voltage on the plate. 

The filament/heater transformer is 
external to the tester. I used a 2.5 amp 
Variac wired to boost the line at full 
output to about 130 volts. This boost 
pushes a 12.6V transformer to 13.5 volts 
for 8122s, etc. Also, there’s a switched 
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Figure 4: Top view of the final circuit and a power tube being tested. 


receptacle for a small fan needed to cool 
the base of tubes which can be overheated 
by heater power alone.® 

Testing Procedure 

1) Set S5 to position 1 and adjust the 
filament supply. Let the tube warm up, 
several minutes for oxide cathode tubes. 

2) Set S6 to “low” for Ipp readings of 
<5 amps and to “high” for Ipp values 
above about 5 amps. 

3) Set the plate voltage to the desired 
value.'® Sweep tubes should be limited to 
750 to 1000 volts. For larger tubes use 
1000 or 1500 volts. Set the screen voltage 
if needed. Looking at the tube curves, set 
the grid to no more that the highest value 
shown. Pulse $4 (down) and read the Ipp 
value. Discharge C17 (S4 up), wait several 
seconds, and repeat. The values should 
be very close — within a few percent of 
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each other. 
Notes on Interpreting the Ipp 
Reading 

e You can normalize the readings by 
looking at the ratio of the measured 
readings over the tube’s specification." 
Table 1 shows Ipp vs. grid voltage for 
several tube types. 

¢ Some amplifier designs"* push their 
tube(s) harder and have less headroom. 
You may need to determine your lower 
acceptable limit for a “good” tube. 
Compare the Ipp of your used “good” 
tube in the tester and compare it to the 
new tube value The used “good” tube 
value will be probably be considerably 
lower (30 to 50%) than the “new tube” 
value. 

¢ A used tube’s reduced Ipp is caused 
by a loss of cathode emission. To judge 
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Table 1, Right Type Vp. Vs _Vg Ipp (Amps) 

f 811/572B 1000 NA 105 0.8 

this effect, lower the | 
We Mt cs 
filament voltage by oF 
10% and take a new 3-500Z 1500 NA 150 2.0 
reading. New tubes Ki # B jan tae 
will show a small drop on 
but low emission tubes asta? en ms is a 
will show a much ‘ f 30) Si ae 
13 

Aterbe ts dr mt 3CX1500, 8877 1500 NA 160 11.5 

e Testing to see how 

“a “ a 60 3.5 

much Ipp drops at a a i 
lower filament / heater 8122 1000 400 0.0 1.25 
voltage is also useful a a a 20 0.45 
for estimating the 
power output decrease when the — within 10% ofnominal for “good” tubes. 
transformer’s filament voltagedropswith Some were a bit higher than the Eimac 
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a sustained carrier. curves. Tubes that were down 30% 


¢ On 8873 and 8874 tests, the Ipp was_ — showed similar output drops in an Alpha 
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Figure 5: 3-500Z Constant Current Curves 
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amplifier. The Vg drive level didn’t seem 
to affect these results. 

¢ On 811As and 572Bs, the good tubes 
were within 10% of the RCA 811A 
curves. Good tubes showed less than a 
15% drop at 5 filament volts. The weak 
had tubes had much larger Ipp drop 
especially at a high Vg (100 volts). 

¢ Figure 5 show the Eimac constant 
current curves for 3-500Zs with IPP 
values (at 1500 volts) for grid drive levels 
of 50, 100 and 150 volts. 

Table 1 New tube Ipp data vs. Vg from 
Eimac, RCA constant current curves. 

Construction Notes 

I built the 274 unit using combination 
0.1 inch proto-boards and a plywood 
base. Terminals were 8-32 and #4 sheet- 
metal screws with solder lugs. This 
allowed changes to be easily made. The 
only issue was leakage current at the high 
impedance points at C17 and the negative 
side of the DVM lead. I used nylon 
screws at these points to eliminate Ipp 
zero-reading drift. 

Calibration 

Set the plate voltage to kv’? and the 
range switch to “low.” Use an insulated 
clip lead to discharge the plate to cathode 
through a 1k, 10-watt, WW resistor. 
Watch the High Voltage! Adjust R18 for 
an Ipp reading of 1.00 volts (1000 mA). 
Set the range switch to high and adjust 
R29 for the same reading. You can use 
other values that will givea DVM reading 
of between 1 and 5 volts. 

Notes 

I noticed that when testing some 8122s 
(very high Gm" and no grid current) 
that the readings were very erratic, 
probably from parasitic oscillations. 
These were easily damped by adding a 
47-ohm, %-watt resistor in series with 
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the screen." 

Some amp designs will show a 
noticeable drop of in power output with 
only a 10% emission drop. Depending 
on the amp’s design, some of this can be 
recovered by increasing the drive.'® An 
overdriven/weak tube will increase the 
amps inter-modulation distortion." 

Circuit Improvements 

An opamp peak detector could be used 
to sample-and-hold the Ipp. This would 
eliminate the diode drop issue”? and also 
allowa single, low-value current sampling 
resistance to be used. It would also provide 
a longer time constant for reading the 
plate current. 

Endnotes: 

1. Before any testing is done it’s wise to 
perform a high voltage breakdown test. 
See W8]I’s site. 

2. Ipp is my abbreviation for “Plate 
Current Pulse.” It’s not a normal 
engineering term. 

3. I was initially concerned when 
measuring Ipp that the short pulse peak 
emission on an oxide cathode could be 
many times higher that its DC value. 
This was used in WWII radar pulse 
modulators. I didn’t see this effect. 

4, The majority of DVMs have a 10 
Meg input resistance. 

5. These are the “Constant Current for 
Grounded Cathode” operation. Other 
manufacturers now use similar CC curves. 

6. Eimac calls these “Power Grid” 
tubes. 

7. Note that only the grid current and 
not the Ipp go through R12 / R13. 

8. The capacitors used have a low ESR. 

9. Many glass-seal tubes don’t need 
this cooling. 

10. This is not critical for tubes with a 
flat constant current curve. 
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Table 2: Parts List 


11. For newer Eimacs and RCA tubes, 
these are the grounded cathode, constant 
current curves. 
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12. It’s very instructive to 
perform some amplifier paper 
designs using the Eimac “Tube 
Performance Computer.” With 
this you can see how changing 
the amplifier loading control 
affects all) they elecrriaal 
parameters. A reprint of this is 
on the web. You will need to 
print out a transparency. 

13. This is the principle used 
on tube testers with a “Life” 
switch. , 

14. This is pronounced when 
a separate filament is used. A 
reprint of this is on the web. 

15. Check the HV and adjust 
the calibration if it’s off by 
more than 2%. 

16. You can easily measure a 
tube’s transconductance at any 
operating point by measuring 

17. If this doesn’t work it 
might be necessary to place the 
resistor close to the screen pin 
at the socket. Another possible 
fix is to add small ferrite bead 
on the screen, grid or plate 
leads like the TV-7D military 
tester. Long leads from socket 
to tester may be troublesome. 
The 47 ohm screen resistor 
worked fine for me. 

18. Grid dissipation can be 
an issue especially with high 
duty-cycle operation. 

19. Wider bandwidth 

20. Affects the accuracy of 
low Ipp readings. 
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By Joseph G. Devonshire, PM Retired, AB1YO 
233 Hodgkins Hill Rd. 

Jefferson, ME 

04348-3837 


Dear Ray, 

Recently I received the May 2020 issue of Electric Radio, No. 372. How happy I was 
to read your Editorial regarding “The Post Office.” Having spent nearly all of my 
working years with the USPS, there were many opinions I heard, both pro and con, 
regarding the USPS. Your Editorial is right on target. 

Over the years, I worked in nearly all of the USPS customer service positions from 
Rural Carrier to Postmaster with much behind the scenes administrative work 
included. What I found on both sides of the business were people who wanted reliable 
service. The take-away from my experience was if you provide good reliable service, 
then you rarely heard from anyone. That is true in the new town we move to 6 years 
ago. 

You make very valid points in your Editorial. Points that in my observation the 
general public and some of our elected officials fail to recognize. With every rate 
change, and I saw many over my years of service, the same criticism of the cost of 
postage was that it was too high. We, the USPS employees, would make comparisons 
to other mail institutions around the world. Generally it would be a comparison with 
Canada or a European country. 

You are right on target with your points about the need for Emergency Funding for 
the USPS, and the reference to the US Constitution. Many more people rely on the 
USPS than is recognized by our leaders. Small businesses such as yours represent just 
one example of the need for the USPS. Not all of your subscribers want a digital version 
of Electric Radio. I for one look forward to receiving the hard copy of Electric Radio 
each month. Since my retirement in 2012, the USPS has reconfigured itself into a 
reliable parcel delivery service. That’s not to say that it wasn’t before. Its tracking 
service is now as good as any of the other services, and in my own bias, much better. 

Thank you for taking the time, and editorial space to acknowledge the USPS. Far too 
many fail to see its relevance in today’s society. | hope Congress will recognize the 
USPS’ true value. 

Sincerely, Joseph G. Devonshire, Postmaster Retired 
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Testing Compactrons with an Old Hickok 600 (or 
Similar) Tube Checker 


By Mike Langner, KSMGR 
929 Alameda Road NW 
Albuquerque, NM 87114-1901 
505-898-3212 
mlangner@swcp.com 


After Harry Pitnof’s (WA1GXC) 
article on testing Drake finals with a T'V- 
7 tube tester in the May 2020 issue #372 
appeared, I thought I’d send descriptions 
the Compactron test adapter I built for 


my Hickok 600 (or for any vintage tube 
tester). 

Many of us have been faced with 
questionable Compactrons in vintage gear 
we're restoring, from small receiving 
Compactrons like the 6D10, 6J11, 
6AS11, and GAV11 as found in many 
Heathkit SB series rigs, to final RF output 
tubes like the GHF5 and 6JS6. This simple 
adapter allows any tube checker to test 
Compactrons by simply testing each 


Figure 1, The 12-Pin Adapter: The 12 pin socket is mounted in a plastic project box. 
Since Compactrons have filament connections to pins 1 and 12, those pins are 
brought out separately to the small terminal strip. Pins 2 through 11 appear on the 
longer terminal strip. Cross-connections between the Compactron socket and the 
octal plug which will plug into any tube tester are made by clip leads, preferably E- 
Z MiniHook or similar. 
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Compactron section as if it were an 
equivalent (or near-equivalent) octal tube. 
The full panoply of tube tests (emission, 
transconductance, leakage, gas, shorts, 
etc.) that your tube tester is able to 
perform can be now be performed on 
Compactrons. 

In some cases Compactron sections 
will so closely resemble sections of 
standard octal tubes that little to no 
searching ina tube manual for equivalents 
is required. The 6D10, for example is a 
three-section, high-mu triode. The 
venerable 6SL7 is a two-section, high- 
mu triode. Testing each section of the 
6D10 as a section of the 6SL7 yields 
perfectly satisfactory results. 

Asecond socket in another small project 
box with a Novar (9-pin) socket will 
connect to the octal adapter to allow easy 
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Figure 2, Adapter Octal Side: The octal plug is placed into the octal socket on any 
tube tester. The wires from the octal plug to the 8-lug terminal strip are color-coded 
with the standard RMA/RETMA color code for ease of reference. Clip lead jumpers 
connect the relevant pins on the octal side to the relevant pins on the Compactron 
side. 


testing of Novar tubes, such as the 6JB6 
and its many siblings. 
This simple, 
construction project will solve the 
problem that many of us with older tube 
checkers face when repairing or restoring 
vintage rigs with 12 pin Compactron 
Duodecar or 9 pin Novar socketed tubes. 
Indeed, any kind of tube socket can be 
connected to the octal socket in your 
vintage tube checker using this method — 


one-afternoon 


even acorn tubes! 

While conventional “alligator” clip 
leads can be used, mini-hook or mini- 
grabber clip leads provide a greater margin 
of safety against inadvertent “shorts” to 
adjacent terminal strip lugs. Plus, if you 
have all the colors of them to match the 
RMA/RETMA resistor color code, the 


color-coding will help you keep track of 
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Figure 3: A Novar Base Tube Tester Adapter: Since pins 4 and 5 are the filament pins 
on most Novar tubes (on all that ’ve come across), the filament leads are brought 
out to the terminals on the right for convenience. It’s important to note that while 
Novar and Magnoval tubes and their sockets seem at first look to be the same, they’re 
not. Novar tubes have .038" diameter pins while Magnoval tubes have thicker 
.046" pins. Novar tubes are an American convention; Magnoval tubes are an 


European convention. 


which connection on the octal side is 
which connection on the Compactron 
side. 

With this adapter and a vacuum tube 
manual, just find an octal tube that closely 
resembles the section of the Compactron 
to be tested. If the Compactron has 
multiple sections within one envelope 
(6D10 and others) you'll test one section 
at atime. If the Compactron is a single 
section like GHF5 and other TV sweep 
tubes we commonly find as amplifier 
finals, look for an octal tube that’s 
electrically similar to it. 

Testing one Compactron section at a 
time is done by using the clip leads 
connecting the Compactron pins to the 
octal tube’s same electrodes. 

On the octal adapter side, the wires 
that go from the octal plug that goes into 


the tube tester are color-coded with the 
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RMA/RETMA color code and connect 
to numbered terminals to avoid miss- 
connections. 

Frequently exact gM isn’t needed — 
getting close will count. In the case of 
parallel finals, being able to select two 
tubes with near-identical gain is a real 
advantage. 

Many receiving type Compactrons are 
extremely similar to common octal tubes 
— 6SN7, 6SL7, 6V6, ete."andveanmpe 
tested using common octal tube 
parameters. 

All usual functions of the tube tester 
used in this way function perfectly — 
shorts, gas test, and the like. 

Of course, the Compactron may require 
a different filament voltage setting than 
the reference octal tube would, but that’s 
a trivial turn of a knob! 
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A Homebrew Collins 516F-2 Power Supply 


By George Stevens, WOATA hated to just put them in a dumpster and 
Longmont, CO besides, I recently acquired a nice KWM- 
woatal9471@gmail.com 2 that needed a power supply too. I 
303-776-9036 thought maybe they could be used 
somewhere in the design because 516-F2 
There comes a point ineveryham’slife power supplies are a bit pricey. 
when it is necessary to “downsize” his Low Voltage Power Supply 
collection of parts and radios. I have The Stancor PS-8416 has lots of 
literally hundreds of transformers and separate windings and I used two in the 
chokes of all kinds, not to mention tubes _ low voltage part of my supply for a novel 
and other parts of all kinds, soon to be ~—- way to get 275 volts, with one feeding the 
permanently dumped by my survivors. second one. They also supply the filament 
started on the transformers, which led to voltages, either 12 or 24 volts, eliminating 
this article. I came across a box with no —_— one _ transformer. After that innovation 


less than 30 Stancor PS-8416 _ the rest is largely conventional. 
transformers, all new and unused. I sure 
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Figure 1: Low voltage supply schematic for the Collins 32S/KWM2 transmitters, 
transformers T-A and T-B are Stancor P-6377, 115V/115V/12V/12V 4/2A. 
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All resist. Bridge 
470k-1/2 w 

All caps Bridge 
0.01 mf-1000v 
All diodes Bridge 
1A-1000 v piv 


Figure 2: The High Voltage Power Supply Schematic: Transformer T1 is 660VAC 
at 200 mA and transformer T2 is 12VAC at 2 amps. The DPDT switch controls the 


buck/boost action. 
ice 
pA 


Gutev 


Figure 3: Power supply filter section using a 5-7H, 200mA choke. 


High Voltage Power Supply 
When it came to the high voltage 
section, I resorted to a conventional 330- 
0-330 unit rated at 200 mA, which came 


up a bit short in output voltage. Not to 


worry! The old method of buck-and- 
boost was utilized, using a plus or minus 
12V (10%) filament transformer in the 
boost position, to obtain 750 volts for 


the 6146s. In other words, the 330 
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transformer now has not 115, but 126.5 
volts on its primary. If you have a higher 
voltage transformer than the 600 you can 
eliminate that part of the circuit, but | 
wanted a lower voltage, also for tune-up 
purposes. I must point out that the output 
voltage is very dependent on the 5-400 
caps [SpF, 400V] and any deviation will 
cause an upper or lower output voltage. 
Be sure to use good quality caps in this 
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Figure 4: The bias supply is easy to build, see the text. Transformer T3 is 125/125 
VAC at 20 mA. 


FOR 28V0C PWR SUP 


t-Hée VO 


#275 V0C 


Figure 5: This is a connector pin-out diagram for the 32S transmitters, for either 28 
or 12 volts DC. 


circuit. 
Bias Supply 

The bias supply is easy. Just choose 
your resistors so that you read minus 70 
volts at mid position on the variable 
resistor. Any small transformer will do if 
it puts out +115 volts. 

All power supplies have bench tested 
with proper loads for several hours. All 
units were warm but not hot. When I 
build I use the modular method. These 
modules, complete in themselves, can 
then be mounted on any surface, 


including aluminum. Changes are much 
easier and do not result in unwanted 
holes if a nice new chassis is used. For 
safety purposes, it isa good idea to ground 
the frames of ALL transformers together 
in case of a short from a winding to its 
frame. 


EM 
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The Watkins-Johnson 8617-8618 (A & B) Series 
Receivers, Part 1 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it 


Some History, the Previous W-J 
VHF/UHF Receivers, and the WJ- 
8617/8618 “A” Version Units 


Introduction 

After the unexpected and very good 
feedback I had on my two ER papers 
concerning the WJ-8718 Series of HF 
receivers’, I decided to write something 
about the WJ-8617/8618 series of VHF/ 
UHF radios. 

This well-known series (once called 
“Type 8610 Series”), apart from the first 
prototype WJ-8617, originally included 
the following models: WJ-8616A, WJ- 
8617A, and WJ-8618A, but for sure we 
can add also the later models WJ- 
8617B,WJ-8618B, WJ-8617B-S1 and 


WJ-8618B-S1. 

All the above mentioned receivers are 
standard rack units measuring 19" W x 
18" D x 5.25" H with a considerable 
weight of approximately 50 pounds each. 

They are synthesized all-mode, solid- 
state radios (with the only exception of 
the CRT used in their spectrum monitor 
section) covering 20-1,100 MHz 
continuously in one range and provided 
with a 100-Hz resolution digital 
frequency display. 

To tell the truth, the 500 to 1,100 
MHz reception capability was considered 
an option for the WJ-8616A model, 
whose “basic” coverage was limited from 
20 to 500 MHz; however, most of the 
receivers came with the frequency 
extension to 1,100 MHz factory installed. 

It’s also worth to say that, based on 
what the renowned Watkins-Johnson 
expert Professor Terry O’ Laughlin wrote? 


Figure 1: The WJ-8618 prototype, released in the 1976-1977 years, was the world’s 
first microprocessor-controlled and synthesized VHF/UHF radio. Its appearance 
somewhat resembles the WJ-8888 HF receiver. 
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and, despite the denial of Dr. Ulrich 
Rohde (of the German firm Rohde & 
Schwarz), who has always claimed this 
world record for his firm, the WJ-8617 
prototype (look at figure 1) that was 
introduced in the 1976-1977 years was 
the world’s first microprocessor- 
controlled and synthesized VHF/UHF 
radio. 

Some Considerations about the 

Previous VHF/UHF Receivers 

Until the mid 1980’s years, all the 
existing VHF/UHF receiver were 
conventional single or multiple 
conversion radios, most of them tube (or 
Nuvistor) based or employing “hybrid” 
(nuvistor + solid-state) configurations; 
in addition, a very few only was able to 
reach frequencies in the order of 1,000 
MHz, and even fewer units could boast 
an extended frequency coverage. 

Not considering the early heavy and 
not very reliable units by Motorola and 
Collins (one example for all is the well- 
known R-220/URR, part of AN/URR- 
29), since the 1960’s years an almost 
monopoly in the construction of VHF 
and UHF receivers was retained by the 


Wes Sie 


Nems-Clarke Co.? and by the very few 
Companies in that era that were born 
from it: CEI, Regco, Defense Electronics, 
Astro Labs, etc.*. 

All of these receivers were widely 
employed by the military, government 
agencies and by NASA for surveillance, 
communications, and space telemetry 
applications. 

Of course, obtaining an acceptable 
frequency stability at VHF and UHF 
frequencies from a conventional L-C 
circuit for conversion purposes was not 
an easy task (the majority of the units 
used “single-conversion” with a fixed 21.4 
MHz IP), but good results were achieved - 
using the so-called “Inductuners” built 
by Mallory, look at figure 2 for details. 

The Inductuners were widely adopted 
in those days for building TV tuners and 
are mechanically tuned variable inductors 
that are tuned using a common rotary 
shaft moving contacts along single turn 
or spiral silver coils. 

The advantage of the Inductuner over 
other variable inductance devices is its 
stability and repeatability; it operates on 
the principle that the inductance of two 


Figure 2: Photo shows combined details of a 5-section Mallory Inductuner. 
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lines, shorted at one 
end, is proportional to 
the area that these lines 
enclose. Two such 
lines are laid concen- 
trically on a coil form 
and a-. shorting 
contactor, connected 
to the tuning shaft, is 
allowed to be moved 
along their length, | 
changing the induc- 
tance. The interior of 
such a device is shown 


in figure 3. 


Generally, the 
Inductuners were used 
in radio receivers for frequencies less than 
500 MHz. For greater frequencies the so- 
called “steel-box tuners”® were employed; 
they made use of precision hand-built 
variable capacitors, see figure 4. 

Of course, it was almost impossible to 
build a single unit capable to receive 
frequencies in the range from HF to 
UHF, and for this reason the above 
mentioned companies produced several 
different models of “specialized” receivers, 
usually for one or two VHF or UHF 
bands. 

The first unit that was provided with a 
complete coverage from 30 to 1,000 MHz 
in four bands (with FM, AM and CW/ 
SSB modes capability) was the CEI-WJ 
RS-111B (look at figure 5). It was a 
_ “hybrid” radio employing nuvistors and 
transistors and provided with a built-in 
CRT for signal monitoring; it was built 
in two versions (figure 6) and played an 
important role in the “Watergate” affair®. 

Other full solid-state models followed 
in these years, two of the most appreciated 
radios covering the entire VHF/UHF 
spectrum from 30 (or 20) to 1,000 MHz 
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Figure 3: Inside the Mallory Inductuner 


[; 


Figure 4: This shows the inside of a 
“steel-box tuner” that was originally 
designed by Peter Pao when he was a 
Nems-Clarke employee. 
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Figure 5: The RS-111B Receiver 


in four bands (just like the previous model 
RS-111B) are shown in figure 7. The 
model WJ-8737 appears in the top 
picture, the WJ-8736 is represented in 
the bottom one. 

Both the WJ-8736 and the WJ-8737 
have more or less the same capabilities 
(AM, FM, CW and pulse demodulation 
modes, 3 selectable bandwidths, AGC, a 
carrier-operated relay and audio/video 
outputs, plus a sort of “digital” frequency 
stabilizer named DAFC; but, while the 
WJ-8736 is provided with four (rough) 
tuning tape dials, its counterpart WJ- 


RS-111-1B-7 VHF-UHF RECEIVING SYSTEM 


8737 neéds.to be, associatecaama 
frequency-meter in order to know the 
tuning frequency (a combined WJ 
frequency-meter/spectrum monitor 
appears in the picture on top of the WJ- 
8737 receiver). 

At those times, WJ produced also other 
VHF/UHF receivers that generally were 
used for monitoring and intelligence 
(COMINT-SIGINT) by government 
agencies and were part of complex 
systems, but writing on them is beyond 
the purpose of this article. 


For complete coverage of the frequency. range from 30 
to 1000 MHz. AM, FM, CW reception. Displays RF signals 
with built-in signal monitor, Internal relays provide single 
AM or FM video output. System operated from. single 
antenna input. Four IF bandwidths: 20 kHz, 75 kHz; 300 
kHz and 2 MHz. Front panel tuning meter. AGC output 
available for remote monitoring. 


$6,250 


For complete coverage of the frequency range from 30 to 
1000 MHz in four bands. AM, FM, CW operation. Dis- 
plays RF signals with built-in signal monitor which has 
center frequency crystal marker to aid tuning. Front panel 
signal strength meter. Four IF bandwidths: 20 kHz, 75 
kHz, 300 kHz, and 2 MHz. 2 MHz bandwidth IF operates 
continuously; others are selectable, 


$6,250 


Figure 6: The two versions of the RS-111B receiver are shown in this cut taken from 


the 1970 W-J Catalog. 
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Figure 7: The WJ-8737 and the WJ-8736 receivers shown top and bottom; the WJ- 


8737 is also provided with a separate frequency meter and spectrum monitor unit. 


Birth of the WJ-8617 and 
WJ-8618 Series 

About 1975, the Department of 
Defense requested to W-J, and other 
credited companies, proposals for a 
synthesized rack-mounted VHF/UHF 
with a 30-1,000 MHz 
(minimum) coverage, with memory and 
scan capabilities. After overcoming some 
major problems (read the entire story in 
Terry O’s article, already quoted in 
reference 2), Watkins Johnson, in 1977, 
was able to introduce its WJ-8617 
prototype. (As previously shown in figure 
1s) 

The prototype had many unresolved 
issues however, and all the 25 first units 
were returned to the factory for 
provisions. Then, after some fixes, 
modifications that took a lot of technical 
effort, and a repackaging, and about at 
the end of 1979, the “final” WJ-8618A 
model was introduced. Its technical data 


sheet of January, 1980 is in reference 7. 
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receiver 


The WJ-8617A receiver had very good 
performances for the times and was well 
accepted by the Department of Defense 
and other major customers despite its 
very high cost (approaching $ 20,000 per 
unit) and some issues not fixed yet. Its 
data sheet makes mention also of a WJ- 
8615A and a WJ-8617A, but only a few 
samples of them both were produced. 
Most units came from factory as “WJ- 
8617As” provided with 20-1,100 MHz 
coverage’. 

In the following years many attempts 
were made in order to fix the remaining 
WJ-8618A issues, mainly the 1“ oscillator 
noise, that had impaired the FM detection 
in the first samples. A completely new Ist 
synthesizer, based on digitally switched 
transmission lines, was developed, a 
different 2°? conversion scheme was 
adopted, and the WJ-8617B version was 
released around the middle of the 1982 
year, with about the same specs of the 


previous “A” version but with improved 
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performance®. Please note that the list 


price of this new version was well over 


$20,000 in 1982. 

Further improvements to WJ-8617B 
receivers involved the adoption of a more 
modern microprocessor, the replacement 
of some I/O cards with slightly modified 
new ones and, obviously, new receiver 
software; these improvements led to the 
“B-S1” series (the last one) that was 
released about the winter 1984 or spring 
1985. A receiver of the new S1 series 
(with all the available options installed) 
cost about $50,000! 

Please consider that in those years some 
Japanese firms also released their first 
VHF/UHF synthesized wide-range 
receivers (i.e. the ICOM IC-R7000 and 
the less performing YAESU FRG-9600) 
for commercial and amateur use; they for 
sure somehow benefited of the W-J 
development work. They still had quite 
high — but much more affordable — prices. 

Also, a synthesized consumer portable 
radio was released in those years; it was 
named NR-108F1 and was produced in 
Japan by a small firm, the New Hope 
Industrial Co., Ltd. of Osaka (an OEM 
0 Of course that portable 
radio, allowing reception from 150 kHz 
to 520 MHz, suffered from many 


idiosyncrasies and it was not suitable for 


producer) 


professional use, but it showed the interest 
of that era for the “new” synthesizer 
circuits. 

Differences Between the WJ-8617 
and the WJ-8618 Various Models (A, 
B and B-S1 Versions) and 
Information about the Many 
Options Available 

It is worth to say that the WJ-8618 
models are the “EMI hardened” versions 
of the corresponding WJ-8617 units. The 
structure of the radios is essentially 
identical, but in the WJ-8618 there is 
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additional shielding and bypassing for 
control of spurious emissions, especially 
through any external connector. 

Both the WJ-8617 and the WJ-8618 
receivers were built in a lot of different 
versions, and nowadays it is really very 
difficult to stumble upon two identical 
radios; this is also due to the fact that they 
have a flexible architecture and, in 
addition, they were often reconfigured in 
the field. 

Two lists of most WJ-8617 and WJ- 
8618 versions have been compiled by 
Professor Terry O’ Lasughlin™; itis worth 
to say, however, that often the real 
differences among versions depend from 
the options that had been installed in the 
radios or from the software version stored 
in the EPROMS. 

The Options 

It should be noted that most of them 
require the insertion of a card into the 
proper socket on the receiver's A5-digital 
I/O mainboard (option slot 1 to option 
slot 6, more later on this subject), but 
some also need new connections and/or a 
software update (i.e., replacement of the 
EPROMs located on) the @AgAS 
microprocessor card). This sometimes 
causes problems to the inexperienced 
users, also because the required software 
version is very difficult to find nowadays 
(more later also on this subject too). 

Just for info, a list of most options for 
the WJ-8617A and WJ-8618A receivers 
is available from the Terry O’ website’?. 

A Closer Look at the 
WJ-8617A/WJ-8618A 

Now that we are aware of the slightest 
differences between the “8617” and the 
“8618” models, let’s have a closer look at 
the receivers of the “A” version; to this 
purpose, in figure 8 is shown a WJ- 
8618A (S/N 28 from my collection) tuned 


to its lowest frequency limit of 20 MHz. 
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Figure 8: A WJ-8618A receiver (S/N 28 from the author’s collection) is shown tuned 


to its lowest frequency limit of 20 MHz. 


The standard units are designed to 
receive AM, FM, CW and pulse emissions 
over a frequency range from 20 to 1100 
MHz (as reported in the introduction, 
only a few units were limited to 500 
MHz); they are capable of manual 
operation and remote operation with the 
IEEE-488 bus or RS-232 interface option 
installed. 

In the manual mode, operating 
parameters are selected by depressing the 
appropriate push-button. 

When depressed, an illuminated LED 
on the push-button indicates the 
selection, while a digital display, 
composed of seven-segment LEDs, 
indicates tuned frequency, optional BFO 
offset frequency, selected memory 
channel, relative signal strength, and the 
selected carrier operated relay (COR) 
level. 

A built-in memory provides 16 
operator-programmed memory channels 
in the manual and step modes, or 8 
programmed frequency search bands in 
the scan mode. The memory controls all 
receiver functions including tuned 
frequency, antenna selection, IF 
bandwidth, detection mode, COR level, 
AGC On/Off and AFC On/Off. 


In the manual mode the operator has 
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full control of all receiver functions, while 
insiwther stepsoamode lithe Whuilt-in 
microprocessor directs the receiver to step 
to each frequency stored in the memory 
channels in search of signal activity. The 
scan mode searches the operator- 
programmed bands for signal activity. 

Internal frequency tuning circuitry 
includes the 1st and 2nd LO synthesizers 
and the 3rd synthesizer, to determine the 
tuned frequency to a resolution of 100 
ize 

A tuning knob on the front panel and 
three tuning rate push-buttons provide 
tuning capability. 

Tuning can be performed in 1 MHz, 
10 kHz or 100 Hz steps by selecting the 
appropriate rate button;. pressing the 
disable button locks the receiver to the 
selected frequency and disables the tuning 
knob to prevent accidental tuning 
changes. 

An optional keypad can be connected 
to a socket placed at the bottom right of 
the front panel in order to directly enter 
the desired tuning frequency by keys 
(more later on this matter). 

Ease of maintenance and flexibility is 
provided by the modular design concept 
adopted by W-J, and most options can be 
installed by simply insert a card into its 
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proper slot located on the receiver 


mainboard (while other ones require new 


connections and/or enabling by software, 
more later 0 this too); 

Like in most CEI-W]J receivers, also in 
this series there is no audio power amp 
built-in, you have to connect an external 
active speaker to the line outputs 
terminals at the rear of the units, or you 
can use headphones alternatively; 
however, the level of the line audio output 
is sufficient to drive high-efficiency 
loudspeakers. 

Block Diagram of the WJ-8617A/ 

WJ-8618A Receivers 

The block diagram of the receivers of 
these series is represented in figure 9. 

From that diagram it is possible to 
trace the signal path of the radios, from 
the RF input to the audio or video outputs. 

The RF signal enters the input socket(s) 
at the rear of the set and passes through 
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the A8 unit’s “Antenna Switch,” then the 
frequencies in the range 500-1,100 MHz 
are sent to the “UHF preselector” A3A1 
card and are converted to 20-500 MHz 
by the UHF pre-mix card A3A2. A3A2 
includes its own LO and also receives a 
10 MHz reference signal from the 
reference generator unit A4A1. 

Thus, all the signals, now in the 20- 
500 MHz range, pass one of the two 
VHF preselectors (A3A3 and A3A4 cards) 
and the VHF preamplifier (A3A5 card) 
and come to the first conversion unit 
(A3A6 card), where a 572 to 1,051 MHz 
signal in 1-MHz steps coming from the 
1* LO synthesizer unit A4A2 provides 
conversion to a range of 552 to 551 
MHz. 

This signal comes to the 2™* conversion 
unit (the A3A7 card) that receives a 530.6 
to 529.6 MHz signal in 100-Hz steps 


(resulting from a combination among 
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Figure 9: Block Diagram of the WJ-8617A/WJ-8618A Receiver 
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the 4.6-5.6 MHz and 525 MHz signals 
coming, from,.the »2°and° 3°? LO 
synthesizer units respectively (A4A3 and 
A4A4 modules), plus the 10 MHz 
reference generator unit signal, the A4A1 
module. 

In this way a 21.4 MHz fixed IF signal 
is obtained; it passes through one of the 
four available bandwidth filters (A3A9 
to A3A12 modules) and comes to the IF 
output/AM-CW detector card (A3A14), 
to the AGC card (A3A8) and to one of 
the four FM demodulators (A3A15 to 
A3ZATS), selected|= by.) the 
corresponding BW button on the 
receiver's front panel. 

The IF output/AM-CW detector card 
(A3A14) also receives the BFO signal 
from the BFO synthesizer A4A5 card 
when needed. 

From the FM demodulators (A3A15- 
A3A18 cards), and from the IF out/AM- 
CW detector card (A3A14), the signal 
reaches the video/audio/COR card 
(A3A13) and then the video, audio and 
COR outputs in the rear of the receiver. 

It’s worth to notice that the IF signal 
coming from the 2™ conversion card 
(A3A7) is also applied to the CRT signal 
monitor module (A2) and to the wide- 
band output (WBO) optional unit 
module (A9) when installed. 

WJ-8617A/WJ-8618A 


Constructional Details 


each 


From a constructional point of view, 
the W-J receivers of the WJ-8617A/W]- 
8618A series are extremely well designed 
and built. The rugged aluminium chassis 
of a considerable depth (about 19"- 49 
cm) is divided into four shielded 
compartments, the first of which (the 
larger one at the left of the radio) hosts 
the signal monitor CRT unit (A9 module) 
and the power supply section (power 


transformer and associated circuits in the 
Electric Radio #374 


A1-764005 card). 

Figures 10 shows the chassis of a WJ- 
8618A receiver with the top cover 
removed. 

The small room in the chassis bottom 
of the WJ-8618A receivers can host the 
optional unit “SMO” (spectrum monitor 
option AY module), that adds a 
broadband 21.4 MHz IF output to the 
radio. 

Int \gethe “Yrem ating osiniel ded 
compartments at the center and at the 
right of the main chassis there are three 
computer-style “mainboards” — or 
“motherboards” if you prefer — provided 
with sockets for comb-shaped PCB cards. 
This card-cage construction supports all 
the signal-path circuits (from IF to AGC 
and audio), the interface circuits, and 
also the synthesizers. 

The so-called RF/IF mainboard is 
named “A3”, it is placed in the center 
compartment and accomodates a lot of 
sockets (from A8 and A3A1 to A3A20); 
the digital input/output mainboard is 
named “A5,” it is located in the 
subsequent compartment (to the right) 
and hosts 12 sockets (from A5A1 to 
Option Slot 6). Finally, the synthesizer 
mainboard is named “A4” and is located 
in the last compartment at the chassis 
right, it has 5 sockets (from A4A1 to 
A4A5) and hosts the 1*, 274 and 3 L.O. 
synthesizers, the BFO synthesizer and 
the 10-MHz reference generator card. 

Each mainboard is connected to the 
adjacent one by flat cables that run in the 
chassis bottom. 

Unfortunately, the system that 
Watkins-Johnson used to identify the 
mainboard sockets, the PCB cards and 
the remaining parts of their receivers is 
not plain, it is instead somewhat 
confusing instead. 
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In addition many duplicate names, some typos/errors in the manuals and other 
shortcomings often contribute to misunderstandings, a waste of time, and unpleasant 
headaches. 

In the second part of the article will feature a description of the WJ-8617/WJ-8618 

B” and “B-S1” receivers and a comparison of all the WJ-8617/WJ-8618 units; the 
part numbers of the cards used in the various versions, some notes about the options 
and the software, and much more will appear in the third (and last) part instead. 


Part 1 References: 


1. Paolo Viappiani, The Watkins-Johnson 8716/8718-Series Receivers Part 1, ER 
#335, April 2017, Pg. 36 and The Watkins-Johnson 8716/8718-Series Receivers Part 
Pee 7 3o7,,June.2017, Pg. 18 

2. Http://blackradios.terryo.org/documents/publications/e-Cold-Warriors.pdf 

3. Paolo Viappiani, The Uncommon Nems-Clarke 2801A UHF Surveillance 
Receiver Phere 71. Dec. 2011, Pg..29 

4, The current major source of info about Nems-Clarke, CEI, DEI, Astro Lab and 
Watkins-Johnson history and products is the Terry O’Laughlin website: https:// 
watkins-johnson.terryo.org/index.htm. 

5. The “steel box tuner” was an evolution of a design Peter Pao developed years earlier 
while working for CEI founder Ralph Grimm at Nems-Clarke, cfr.: https://watkins- 
johnson.terryo.org/CEI-Receivers/RS-111.htm. 

6. Http://blackradios.terryo.org/documents/publications/e-Watergate.pdf. 

7. http://watkins-johnson.terryo.org/documents/data-sheets/WJ- 
861xA%20data%20sheet.pdf. 

8. The designation “WJ-8615” was later assigned to a different VHF/UHF receiver 
with a flexible architecture, many different configurations and a smaller size (3-1/2" 
high and 1/2 rack width), https://watkins-johnson.terryo.org/WJ-Receivers/WJ- 
8615.htm. Look also at the data sheet of the “A” version, https://watkins- 
johnson.terryo.org/documents/data-sheets/WJ-861xA%20data%20sheet. pdf. 

9. The data sheet of the “B” version can be found at: https://watkins- 
johnson.terryo.org/documents/data-sheets/WJ-8617B%20data%20sheet. pdf. 

10. https://www.radiokitelettronica.it/index. php/download/download- 
file?path=Programmi+ Utili%2FPortable+Receiver+NR-108F1.pdf. 

11. About the various WJ-8617 and WJ-8618 versions, please see: https://watkins- 
johnson.terryo.org/documents/version-guides/WJ-8617%20versions.pdf, and: 

https://watkins-johnson.terryo.org/documents/version-guides/WJ- 
Bel poa2Oversiong pdf. 

12. https://watkins-johnson.terryo.org/documents/option-lists/WJ- 

861x%20options. pdf. 
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A Nixie-Tube Counter and Digital Dial 


By Bryant Julstrom, KCOZNG 
St. Cloud, MN 


julstrom@stcloudstate.edu 


Digital dials have become frequent 
accessories for tube-based receivers. They 
report the receive frequency more 
accurately than do analog dials and are 
generally microprocessor-based. This one 
is different. It uses discreet logic and its 
displays are Nixie tubes. It can be used 
with single-conversion down-converting 
receivers. Figure 1 shows this unit. 

Design 
This counter uses TTL and CMOS 


logic, and its overall structure is the same 


as that of many frequency counters 
described in the amateur radio magazines 
of the 1960s and ‘70s. 

A time base divides the output of a 
crystal-controlled oscillator down to a 
low frequency, in this case 80Hz. Control 
signals derived from this output 
determine when and for how long 
counting occurs, when the counts are 
latched, and when the counters are reset 
or preset. 

The signal being measured is 
conditioned and prescaled. Decade 
counters count the signal’s cycles from 
the low-order digit up; the counters can 
be preset to values other than zero to 


SSS * 
ro. 


- 


Figure 1. The completed unit is in use with a Lafayette receiver having a 455 ke IF. 
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Figure 2. A frequency counter and digital dial using Nixie tubes. 


accommodate a receiver’s intermediate 
frequency. The counters send their 
outputs—BCD representations of the 
count’s digits—to latches, which hold 
the count so that it can be displayed. The 
latched values go to driver ICs, which in 
turn drive the displays that present the 
digits. Figure 3 shows the architecture of 
the counter/dial. 


When displays are 7-segment LEDs, 


the © drivers—7447s,..CD4511s, or 
similar—turn on the appropriate 
segments of each display to form the 
digits. In a Nixie, each digit has its own 
element, so the drivers—74141s or their 
Russian equivalents—identify the 
encoded digits and drop one of ten pins 
to ground. The following sections 
describe the circuits that implement these 
steps. 


Figure 3. The overall structure of the counter/dial. 
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Input and Control 
The signal being 
measured enters 
through a circuit found 
in EMRED, after which 
a decade counter 
divides its frequency by 
10. The 80Hz signal 
from the time base 


CD4017 


decimal counter. This 


drives a 


chip’s ten outputs go 
high in turn at each 
cycle of its input; any 
eight of them in a row 
are low for a total of 8/ 
80 = 0.1S. Counting 
occurs during this 
interval. The remaining 


two outputs turn 
counting off and 
generate control 


signals, first to latch the 
count, then to reset or 
preset the counters. 
There are various 
ways to generate the 
control signals from the 
outputs of the decimal 
counter. The most 
economical uses an 
MG14572: This 
unusual chip contains 
one NOR gate, one 
NAND gate, and four 
inverters. The NOR 
and NAND 
counting on and off, 


and the 


generate 


turn 


inverters 

control 
signals. Figure 4 shows 
the entire signal input/ 
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Figure 4. The Counter’s Signal Input, Time Base, and 


Control Circuits 
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Figure 5: Latch, drivers, and two IN-12B Nixies: This circuit is repeated for the 


remaining four digits. 
time base/control circuit. 

With an input signal of frequency f, 
an initial division of that frequency by 
10, and a counting interval of 0.1S, the 
frequency the unit counts is f/100. This 
value is presented on the Nixies as 
XX.XXX.X MHz. 

Counting 

Six 74LS192 presettable decade 

counters count the cycles of the divided 
Electric Radio #374 


input. This circuit is entirely conventional, 
so is not presented here. When the unit is 
used as a straight counter, the reset signal 
returns all the ‘192s to zero before the 
next counting interval. As a digital dial, 
the unit counts a receiver’s local oscillator 
signal and presets the counters according 
to the receiver’s intermediate frequency, 
so that the receive frequency is displayed. 
For example, if the receiver’s IF is 455kHz 
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Figure 5. The counter’s power supply uses a small tube-type power transformer. 


and the local oscillator is above the receive 
frequency, then the counters are preset to 
(1)00.000.0 — 0.455.0 = 99.445.0. 

Six rotary BCD switches set the 
counters’ presets. A switch connects 
exactly one of the reset and preset signals 
to the counters; the other line is tied to 
ground or +5V as necessary to disable the 
unused operation. 

Displays 

The counters’ outputs go to three 
74HC573 octal latches, controlled by 
the latch signal, and from there to six 
74141 Nixie drivers. Each driver’s ten 
outputs connect to the cathodes of an 
IN-12B Nixie. When a driver drops a pin 
to ground, the corresponding element of 
its Nixie lights. Figure 5 shows this circuit 
for one of the latches and two of the 
driver/Nixie pairs; the figure repeats for 
the remaining displays. The two decimal 
points (not shown) are connected to 
ground through 100K resistors; they are 
on all the time. Leaving the zero element 
of the left-most digit unconnected 
implements leading-zero blanking. 
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Power Supply 

These days, the usual way to develop 
the +170V or so that Nixies require is 
through a small boost switching supply. 
A variety of these are described and 
available on-line. Here, all power is 
provided by a small tube-type power 
transformer. Its filament winding 
furnishes the +5V for the ICs through a 
full-wave bridge and a low-dropout 
regulator. (Any such regulator will do; I 
used an obsolete 278RAO5.) The current 
the Nixies draw is low enough that the 
transformer’s high-voltage winding can 
provide about +180V through an LR8N3 
regulator. Figure 5 shows the circuit of 
the supply, including a SIP array of 
the 


connections to the Nixies’ anodes. (These 


current-limiting resistors in 


resistors are repeated in figure 5.) 
Construction 
The counter’s circuits are implemented 
on four circuit boards, for the input and 
control circuits; the counters and latches; 
the drivers; and most of the power supply. 
The driver board is mounted to the plate 
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Figure 6. The completed unit is shown with the top removed. 


that holds the Nixies’ sockets, and the 
boards are interconnected with header 
connectors. All these are installed in an 
enclosure cut and bent up from sheet 
aluminum, with a top of the same 
material. 

The front panel holds the Nixies, the 
on/off switch, and the counter/dial 
switch. The rear panel holds a phono 
jack for signal input and a line connector 
for power. The base is painted flat black 
and the top gray. Figure 6 shows the 
unit’s interior. 

Performance 


ss 
ct 


The completed unit behaves as 
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should. It counts to at least 40MHz, and 
as a digital dial, it can be preset to 
accommodate the intermediate frequency 
of any down-converting HF receiver. 
(Figure 1 shows the unit in use with a 
receiver whose IF is 455kHz.) 

Many variations on this theme are 
possible, particularly the choices of ICs 
and Nixies, and the provision of high 
voltage for the displays. Whatever these 
details, this unit is useful as both a counter 
and a dial, and in the latter role, it is 
consistent in age and style with its 
companion receivers. 
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Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 ke; Sitniday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 


California Early Bird Net: THIS NET HAS BEEN DISCONTINUED 


California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@O}J. 
Also try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both netsis Warren, W1GUD. 

Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH 1s Connecticut. 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AMET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N3CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + QRM. QSX Ted, W3PWW 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDS5SIKY), 
Jack (KGSGP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (KSLYN), 
Andy (WBO@SNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 ke (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSX Dave (VA3ORP) 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 
How to Find the Deadline: The monthly deadline is updated 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 
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@w> DEADLINE for Aug 


on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Vintage broadcast monthly 
magazines, Western Electric Pickups, 
RCA Broadcast news; Product catalogs 
from RCA, Gates, Collins. Details on 
request. Gary, KEGLH @volcano.net 209- 
418-4741 (text or voice) 


FOR SALE Hallicrafters S-20R, $50. 
HEATHKIT SB-614 Monitor $110. 
HEATHKIT SB-620 Scanilizer $60. 
National HRO conversion to miniature 
tubes, $90. Jeff Holmquest K2ZEWM, 
jeffholmquest167@gmail.com. 910-420- 
8712 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
e Installed in Receiver and Powered By Receiver 

© Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Zenith Transoceanic Radios, 
H500, 522-URR, $150 each. Roger, 
N8VQ, 804-642-2076 PO Box 224, 
Gloucester Point, VA 23062 


FOR SALE: Two BC-442-A antenna relay 
units. The Western Electric one appears 
complete, with 50 pF vacuum capacitor. 
The Colonial Radio Corp. one does not 
have the vacuum capacitor and never had 
the local/remote switch on the front. 
Photos available. $40 plus ground 
shipping for both. Gary, KOCX, 
kzerocx @rap.midco.net 605-484-5893 


FOR SALE: 1935 HRO serial no. E68. 
Poor condition. Dial, meter OK. Call for 
details. Walter, WOLQgJ, 
whschwartz @ sbcglobal.net, 847-697- 
5668 
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UHF & More 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC -C - DIN- FME-N-SMA-TNC- 


Attenuators - Loads & Terminations- Component Parts- 
Hardware-Mic & Headset Jacks 

Mounts - Feet - Knobs- Speakers - Surge Protections - 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 
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The Collins 75A-4 Handbook 


This is a newly revised and expanded 232 page bound book witha soft cover, and having 
all the factory service bulletins from the Collins Radio Company, and Collins Addendum 
info not in the service bulletins. It Includes all-new articles never published in Electric 
Radio, plus all thirty-three 75A-4 articles printed in Electric Radio since 1989, some of 
which are out-of-print in the back issues. Many pages are now in full color. 

This expanded version highlights the history and development of the 75A-series of 
receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual-triode 
receiver mixer, commonly called a “Pullen mixer,” with information on its designer, Keats 
Pullen, showing his original mixer documents. Another special section details component 
identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 
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W9IDYV Radio Symposium 
October 9"-10th Slidell, Louisiana 


New Venue-Expanded Topics-Boneyard/Tailgating 


Are you interested in the full spectrum of vintage HF SSB/AM radio rig restoration, 
electron tubes, homebrew rig construction? Looking for just a good hamfest/boneyard 
for a renewed sense of normalcy? Or an inspirational visit to the National World War I 
Museum in New Orleans? 


Here is a can’t-miss event, just for you. 


Beginning on October 9", two-days of technical and homebrew equipment seminars await 
you, coupled with an exciting Slidell hamfest hosted by the Ozone Amateur Radio Club 
(www.w95sla.net). 

Current forums include: 

° AM Synchronous Detection, Rob Sherwood (Sherwood Engineering); 

¢ Transmitter Audio Processing, Bob Heil K9EID (Heil Sound); 

e The Pine Board Transmitter Gains an 807, Bob Heil K9EID (Heil Sound); 

° Collins Radio, Beginning to Now, Scott Kerr KEIRR (Collins Collectors Assoc,) 

° Current State of Amateur Rig Technology, Rob Sherwood (Sherwood Engineering) 

¢ Eldico, REL, and the “Collins Clone” Sage, David Beckler (NOSAP) 

° Care and Feeding of Receiving Tubes, David Assaf (W5XU) 

The forum agenda continues to grow, so please visit the Central Electronic website 
www.ce-multiphase.com for newly-added topics and hotel accommodation. Due in part to 
the Symposium’s success in 2019 and your enthusiastic support, the Hamfest and Sympo- 
sium have relocated to the more expansive City of Slidell’s Municipal Auditorium. 

See you in October! 


beck ecie pies / FOR seam ASIF RCVR 


“MODE / CAL 


g ty Products LLC 


Works With Nearly Any Receiver Or PopularTransceiver 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO « IT IS A DIGITAL READOUT 
Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


59 Electric Radio #374 July 2020 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


FOR SALE: “Heathkit Test Equipment 
Products” is the definitive guidebook by 
Chuck Penson, WA7ZZE. $19.95 from 
Amazon.com. 


FOR SALE: ART 13, BC342, BC348, TCS/ 
RX, TCS/TX All Everything $490 pick up 
only. Toshihiko Yamada, 7107 175th PL 
SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


FOR SALE: SX-101, $30. HQ-129, $25. 
Pick-up Only. Herb, K9GTB, 1727 S. 
Rodgers Ave, Alton, IL, 62002 1-217-851- 
1289 


FOR SALE: Two HEATHKIT HW12 
transceivers. $50 each plus shipping, 
More information by request. Tony, 
KOKCY, phone: 763-234-9736 email: 
kOkcy @q.com 


FOR SALE: Hallicrafters manuals: SX- 
28A, S-36A, SX-62A, SX-71, SX-73, SX-88, 
SX-115, FPM-200. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 


FOR SALE: Two Precision model 10-12 
tube testers, refurbished, look and work 
good, $300 for both. Local Pickup Only. 
Walter, 718-456-1988 
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FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.qrz.com/db/W5JV. QSL W5JV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6Il, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @yahoo.com 
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FOR SALE: Heathkit Book: Classic 


Heathkit Electronic Test Equipment by . 


Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 1001G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R890A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


2/29/20 WANTED: Brown Bros. CSA and 
0 a Dass model keys; any 
BBMC literature, advertisements, scans, 
photocopies. Robert Baumann, WV@QZ, 
1985 South Cape Way, Lakewood, CO 
80227, 303-988-2089, WVOZ @ ARRL.net 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED Millen 46672-80 & 46672-10. 
Wound balun coils for 80, 10 Meters. 
George KA4GEH 1040 Winchester Ln, 
Aiken SC 29803-9666 Txt/call: 1-407-310- 
2920 shaidorsai21@hotmail.com 


WANTED: 3 good 6146 tubes for my 
Valiant. Herb, K9GTB, 1727 S. Rodgers 
Ave, Alton, IL, 62002 1-217-851-1289 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey, KD2AZI, 


RadioArtistry @ gmail.com 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS = 


Ccan-caps.com 


July 2020 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter),..............csssscsssssssssssssssesess A 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


SOCSCHOSO HH SEEEOSELOTESEOSESEEEOOS 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such Niztcked Tt, ieee 
damage. They are not intended to be used as a voltage- Madels SB-1M. AB-3 0oM 
reducing device. The AB-1M is 150W. All models : 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Series 1 + Disk 1 
RL. Drake Co. 


Performance will vary 
depending on speed of 


the computer. 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


W7FG TRUE LADDER LINE IS NO 
LONGER ADVERTISING WITH 
ELECTRIC RADIO. 


DO NOT CONTACT THEM. 


¢ Your Resource for * * Collins Radio * * 


Cas 


¢ Offering Unparalleled Free as well as.. 
e .... Exciting Member Benefits 
¢ World Class Signal Magazine 


e Visit at collinsradio.org & join the fun 
¢ See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
9699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 


Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQ9ZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callis nowa 
club call held by the WA9ZTY Net. The 
WAQ9ZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 


July 2020 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The color is slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 
Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
Collins R-390A 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


304-356-1026 


WANTED: Kenwood R-1000 receiver in 
good operating condition. Ed Fluehe, 
WA7DAX, 529 E Moss Creek Dr, Salt Lake 
City, UT 84107, 801-598-9217 


WANTED: Drawer slide that bolts to the 
side of the Jonnson Desk KW pedestal. 
Jeff, W7ID, (208) 697-9136 or 
W7ID @arrl.net 


WANTED: ATTENTION ALL ER 
AMATEURS -— Looking for any info on a 
Supreme SSB-6B Transceiver. lf 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65 @ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WA5WRE 


WANTED: Heathkit SB series AM filter, 
good condition. Hallicrafters SX-115 
Original manual. Bill, 
ke7kk @centurylink.net 605-343-1596 


WANTED: original anode caps and ALC 
board for Drake L-4B linear amplifier. 
David, KM6RI, dkvarn@yahoo.com, 
408.390.8155 


WANTED: HP 10509A Loop Antenna in 
good physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 
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WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: small knurled aluminum panel 
knob from Hallicrafters SX-110 or HT-37. 
Jim KB1LOT 
James.goodwin@uvmhealth.org 802 
324 5520 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc @ aol.com 
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WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” Dave, 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


Tube Lore II 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
COM Ta Owy O-seoLte Ver ROUT. 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 
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—ELECTRIC RADIO BACK ISSUES— RAT ie 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

e The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 

e Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium’) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes ail- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
PGP pages, MANY in COION 13, csd..dovadaelisess.adarecdtes-olsscnhdodeshastapeunenamegent ost dae $34.95 plus $5.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
ees Gretsch nn A A aE or ace {i oA a Re A $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising. ----------------------------------------------------2nnn nnn nn nnn nnn nn nnn nnn nn nnn nnn nnn nnn cane an nnntnnannnnns $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 


Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 


building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


een em PEIN IN DEL © COLON aiid careming eh case sens ov enk tlc Pr darn notes san MOOR es Se cRee eM ala Ween Ree ae $36.25 
Practical Radio Repair, Volume 1: Both volumes are practical guides to vintage radiio repair and quite useful: 
Raieadet ratetate tens pe yovck due ert ececevy covire ps tbe ese ved erenaevscavavavavaviveeuvwaediselataveudedesaiibsisascoviesescen detract Abussibeciseveustidaassaibsdta¥esebevsersoese $26.95 
na ee teemneteed ies MEDOIE- WOEUING 125 hoes 5b 0is 155 ised sa ncernidivauecasein ce nema teeetee eeteaet apasioe neseemPea! cetoeads $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis --------------------------------------------------------------------- $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative look into years past. --------------------------------------------------2-- 2-2-2 anon anne n nnn ence nnn nnn nnnnnennns $24.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European equipMent.----------------------------n-0n-nnecnnnnnnnnnennnnnnnen $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s original fileS.--------------------------------------0-------0-0-0== $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 
place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 
Poles, mentioning radio communications of the day. Now on close-out sale, ----------------------------- $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (Sk), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 color pages. ---------------------------------- $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael! (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and AcCeSSOrieS---------------------------------------- 2-22-22 n nnn nn nnn nnn nnn nnn nnn nnn $37.95 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK. We have been trying to get more since March 2019. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 
e Sponsors the unique, world famous Antique Wireless Museum 
e Publishes the scholarly annual AWA Review 
e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CzZ; 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 
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WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn@dsmlabs.com 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599@aol.com Thanks 
Roger w8crk 


WANTED: Looking for information from 
owners/users of the Bendix DU, DU-1 
and DU-2 family of loop antennas, for ER 
article. Please contact me if you own or 
have experience with this equipment. 
Email me at wa2ejt59@stny.rr.com or 
phone me before 8:30PM Eastern time at 
607-754-2848 — leave message and | will 
return your call. (email is better) Thank 
you. Joe Long, WA2EJT 


July 2020 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


Were you first licensed 25 years ago 
and licensed today? 


“Calling All Meckers!” 
Do you own a Meck transmitter? 
John Meck Industries of Plymouth, To Join or Renew, Visit: 
: : : http://www.qcwa.org/join-renew.ph 
IN, made a transmitter starting in 
1949, also used the Telvar name. If so, For more information, please contact: 
ieee om@qcwa.org 
please join our group: https:// 


groups.io/g/Meckers Or contact 
W9IRAN @arrl. net 


DESIGN HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


Available in the Electric Radio Bookstore! 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 : 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday — 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM | 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Electric Radio 
PO Box 242 — 
Bailey CO 
80421-0242 


Address Service Requested _ PERIODICAL 
7/20 


WS9ADJ 
James Beyer 


6213 Countryside Lane 
Madison WI 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WO@ERU 
ROCKWELL COLLINS HF-380 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


